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Description 

[0001] The present invention relates to a process for 
manufacturing motor car steering wheels with an exter- 
nal shell made of composite materials and the steering s 
wheel thus obtained. 

[0002] The steering wheels for motor cars are pres- 
ently made of an internal metallic core covered by resin 
and of an external coating and finishing shell, made of 
various materials, which represents the appearing part ro 
of the steering wheel. 

[0003] Among the several known processes for man- 
ufacturing motor car steering wheels it is to be noticed 
the process providing for formation of two half-shells by 
hot pressing of one or more material sheet inside « 
moulds of suitable shape, subsequent mechanical flat- 
tening working of the junction line of the two half-shells, 
application of the half-shells on a steering wheel body 
formed by a metallic core covered by resin and mutual 
fixing of the two half-shells along said Junction line. *> 
[0004] Object of the present invention Is to improve 
this known process to make it particularly suitable for 
• providing a steering wheel with half-shells of composite 
materials solidly joined together. 
[0005] According to the invention this object is ob- 25 
tained by a process comprising preparation of piles of 
sheets of composite materials, hot moulding thereof for 
obtaining respective half-shells with a shape corre- 
sponding to that of respective halves of the steering 
wheel being manufactured, mechanical flattening of the »> 
front surfaces of the two half-shells, application of the 
two half-shells to opposite parts of a steering wheel body 
formed by a metallic core covered by resin and mutual 
fixing of the two half-shells along said front surfaces, 
characterized in that after flattening said font surfaces « 
of the two half-shells are mechanically worked to form 
respective complementary teeth which can be male-fe- 
male coupled when the two half-shells are applied 
around said steering wheel body. 
[0006] It has been possible to verify that the presence «> 
of complementary teeth at the Junction lines of the two 
half-shells allows to provide a very strong connection 
between the half-shells which is able to resist aO the age- 
ing and safety test required by the automobile manufac- 
turers. 45 
[0007] The features of the present invention will be 
made more evident by the following detailed description 
of an embodiment thereof which Is illustrated by non- 
limiting way in the accompanying drawings, in which: 

50 

Figure 1 shows, partly in view and partly in section, 
a typical steering wheel for motor can 
Figure 2 schematically shows several steps of the 
manufacturing process according to the present in- 
vention; 55 
Figure 3 shows a partial perspective representation 
of a half-shell after the hot moulding step and the 
subsequent flattening step and before the provision 



of the coupling teeth; 

Figure 4 shows In perspective view, Just before the 
final assembling of the two half-shells, a portion or 
a steering wheel manufactured by the process ac- 
cording to the invention; 

Figure 5 shows the same steering wheel in cross- 
section, in assembled condition; 
Figure 6 shows a variant of the steering wheel of 
Figure 5, further In cross-section, in assembled con- 
dition. 

[0008] As shown in Figure 1 , a typical steering wheel 
for motor car is composed by a central part or hub part 
1. a plurality of radial spokes 2 and an external rim 3. 
[0009] According to the present technology the exter- 
nal rim 3 and the spokes 2 consist of an internal metallic 
core 4 covered by resin 5 and an external coating and 
finishing shell, in its turn formed by two half-shells 5 su- 
perimposed to each other and joined together. 
[0010] The two half-shells 6 are manufactured by us- 
ing the technology schematically illustrated in Figure 2. 
steps a)-d). 

[0011] More precisely, the forming step provides for 
hot moulding of a pile of sheets of composite materials, 
globally designated with 7 in Figure 2, step a), inside a 
metal mould 8 with a cavity 9 of suitable shape, on which 
a cover 10 with a protrusion 10 of complementary shape 
with respect to the cavity 9 is superimposed. 
[0012] The pile 7 may be composed by sheets of var- 
ious thickness, for example from 0.1 to 0.6 mm that des- 
tined for contacting the resin, from 0.8 to 1.1 mm the 
intermediate one. from 0.1 to 0.8 mm that destined for 
constituting the external surface of the half-shell, so as 
to produce a total thickness of the half-shell which is 
comprised between 1.0 and 2.5 mm. 
[0013] The single sheets may be of various materials, 
for example all composite fibres (glass fibres, carbon fi- 
bres, aluminium fibres, aramidic fibres, etc.), composite 
fibres and natural and/or synthetic materials (wood, bri- 
er-root, fabric, etc.), composite fibres and metal sheets 
(aluminium, etc). 

[0014] The above mentioned fibres may be impreg- 
nated with specific resins which at the end of the cycle 
are able to grant structural rigidity to the half-shell as- 
sembly. The resins used for impregnating the fibres can 
be of various nature, for example epoxy, polyester, poly- 
urethane. The Impregnation of the fibres may be carried 
out both before the use, by means of specific machines 
which dip the fabric into the resin according a specific 
process, and during the half-shell moulding step, by 
smearing, injection or other dispensing systems which 
allow impregnation of the fibres inside the mould. 
[0015] The moulding time depends on the tempera- 
ture being used and is comprised between 1 and 3.5 
minutes. The mould temperature, for an optimal proc- 
ess, is comprised between 120 'C and 180 °C. The 
moulding pressure is determined by the amount of air 
which is left between the upper and lower half-shells. 
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[0016] The half-shell obtained at the end of the mould- 
ing operation is illustrated in Figure 2, step b), and com- 
prises a curved central part 12 and two lateral (ins 13. 
The latter are then removed by mechanical flattening 
working, step c) of Figure 2. The half-shell Is then as s 
shown in Figure 3. 

[0017] Two so obtained half-shells are then subjected 
to a further mechanical working, step d) of Figure 2, 
which allows to obtain complementary coupling teeth 14 
and 15 on the surfaces 16 ofthe same half-shells which '<> 
are destined for resting and joining each other when the 
two half-shells go to form the final shell of the steering 
wheel. The shape and the location of the coupling teeth, 
shown herein by way of example, can vary according to 
the assembling necessities. 15 
[00181 The final steps of the steering wheel manufac- 
turing process, steps e) and f) of Figure 2, provide for 
application of a specific structural gtue 17 at the coupling 
teeth 14 and 15 of two half-shells (and possibly on the 
steering wheel body 18), application of the two half- » 
shells, step e), on apposite parts of a previously pre- 
pared steering wheel body (formed by the metallic core 
4 and the resin covering 5 as previously said with refer- 
ence to Figure 1). joining the two half-shells by male- 
female coupling of the teeth 14 and 15 and gluing of the 25 
same by the glue 17 to form one shell around the steer- 
ing wheel body 18, and finally removal of the glue ex- 
cess and painting of the completed steering wheel, step 
0- 

[0019] It is to be noted that the steering wheel body 30 
18 is preferably provided with two diametrically opposite 
grooves 19 which serve for compensating the thermal 
expansions of the resin 5. 

[0020] The assembly of the two half-shetts 6 and the 
steering wheel body 18 Is shown in perspective view. 35 
just before the final assembling, In Figure 4. 
[0021] The same assembly Is shown In cross-section, 
with assembling being ended, in Figure 5. 
[0022] A steering wheel with differently located cou- 
pling teeth 14 and 15 is In turn shown, still In cross-sec- 40 
tlon and with the assembling being ended. In Figure 6. 

Claims 

45 

1. Process for manufacturing motor car steering 
wheels with an external shell made of composite 
materials, comprising preparation of piles (7) of 
sheets of composite materials, hot moulding thereof 
for obtaining respective half-shells (6) with a shape so 
corresponding to that of respective halves of the 
steering wheel being manufactured, mechanical 
flattening of the front surfaces (16) of the two half- 
shells, application of the two half-shells to opposite 
parts of a steering wheel body (1 8) formed by a me- « 
talDc core (4) covered by resin (5) and mutual fixing 
of the two half-shells (6) along said front surfaces 
(16), characterized In that after flattening, said 



front surfaces (16) ofthe two half-shells (6) are me- 
chanically worked to form respective complemen- 
tary teeth (14. 15) which can be male-female cou- 
pled when the two half-shells (6) are applied around 
said steering wheel body (18). 

2. Process according to claim 1. characterized In 
that the mutual fixing of the two half-shells (6) is 
obtained by application of glue. 

3. Process according to claim 1, characterized In 
that said composite materials consist of composite 
fibres. 

4. Process according to claim 1, characterized In 
that said composite materials consist of composite 
fibres and natural materials. 

5. Process according to claim 1. characterized in 
that said composite materials consist of composite 
fibres and synthetic materials. 

6. Process according to claim 1. characterized in 
that said composite materials consist of composite 
fibres and metal sheets. 

7. Process according to any claim 3, 4, 5 or 6. char- 
acterized In that said composite fibres are Impreg- 
nated by resin. 

8. Process according to claim 1, characterized In 
that said hot moulding is carried out at a tempera- 
ture comprised between 120 °C and 180 °C. 

9. Process according to claim 1, characterized in 
that said hot moulding is carried out for a time com- 
prised between 1 and 3.5 minutes. 



PatentansprOche 

1 . Verfahren zur Hersteflung von Kraftfahrzeuglenkra- 
dern mlt einer auOeren HQlle aus Verbundmaterial, 
das die fblgenden Schrttte aufwetefc Hersteflen von 
Stapeln (7) aus Verbundmaterialfblien; HeiBformen 
dleser, urn entsprechende KalbhOllen (6) mlt elner 
Form zu erhatten, die der der entsprechenden Half- 
ten des herzusteltenden tenxrades entspricht me- 
chanisches Abflachen der vorderen FlSchen (16) 
der zwei Halbhullen; Aufbringen der zwei Halbhul- 
len auf gegenObertegende Telle elnes LenkradkOr- 
pers (18), der aus elnem Metallkem (4) gebitdet 
wird. der mlt Harz (5) Oberzogen ist; und gegensel- 
tiges Befesugen der zwei HalbhQUen (6) langs der 
vorderen Flfichen (16); gekennxelchnet dadurch, 
dad nach dem Abflachen die vorderen Flachen (1 6) 
der zwei Halbhullen (6) mechanisch bearbeitet war- 
den, urn entsprechende komplementSre Zahne (14, 
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15) zu bilden, die auOervinnen gekoppett warden 
kdnnen, wenn die zwei Halbhullen (6) um den Lenk- 
radkdrper (18) herum aufgebracht werden. 

2. Verfahren nach Anspruch 1. dadurch gekenn- 
zelchnet dafl das gegenseitige Befestigen der 
zwei Halbhullen (6) durch Aufbringen von Leim er- 
halten wird. 

3. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, da& die Verbundmateriatien aus Ver- 
bundfasem bestehen. 

4. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, daft die Verbundmaterialien aus Ver- 
bundfasem und natQriichen MaterfaHen bestehen. 

5. Verfahren nach Anspruch 1, dadurch gekenn- 
zefchnet, dafl die Verbundmaterialien aus Ver- 
bundfasem und synthetischen MaterfaHen beste- 
hen. 

6. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, daQ die Verbundmaterialien aus Ver- 
bundfasem und Metatlfollen bestehen. 

7. Verfahren nach jedem Anspruch 3, 4, 5 oder 6, da- 
durch gekennzelcttnet, dafl die Verbundfasem 
mit Harz impragniert werden. 

8. Verfahren nach Anspruch 1, dadurch gekonrv 
zeichnet, daft das Heittformen bei elner Tempera- 
tur rwischen 120 °C und 180 °C durchgefuhrt wird. 

9. Verfahren nach Anspruch 1, dadurch gekenn- 
zelchnet, daB das HeiGformen Qber elne Zeit zwi- 
schen 1 und 3,5 Minuten durchgefQhrt wird. 



Revindications 

1 . Precede de fabrication de volants de direction pour 
vehtcutes automobiles comportant une envetoppe 
externa composes de materiaux composites, com- 
prenant les etapes de preparation de pQes (7) de 
feuHles de materiaux composites, de moulage a 
chaud de ceDes-cl pour produlre des demi-envetop- 
pes respectlves (6) ayant une forme correspondent 
aux moities respectives du volant de direction en 
cours de fabrication, (fapiatissement mecanlque 
des surfaces avant (19) des deux demi-envelop- 
pes, d'application des deux demi-envetoppes (6) 
sur les parties opposees d*un corps du volant de 
direction (18) comprenant un noyau metalBque (4) 
recouvert par de la resine (5), et de fixation mutuelle 
des deux demi-enveloppes (8) te long desdites sur- 
faces avant (16) caracteri s6 en ce qu'apres Petape 
d'aptatissement lesdites surfaces avant (16) des 



deux demi-enveloppes (6) sont soumises a un trai- 
tement mecanlque pour former des dents oomple- 
mentalres respectives (14, 15) se pretant a un ac- 
couplement m&le-femeOe tors de ^application des 
s deux demi-enveloppes (6) autour dudit corps du vo- 
lant de direction (18). 

2. Precede selon la revendication 1, caracterlse en 
ce que la fixation mutuelle des deux demi-envelop- 

w pes (6) est reallsee par appBcation de colle. 

3. Precede seton la revendication 1, caractfirlse en 
ce que iesdits materiaux composites sont consti- 
tute par des fibres composites. 

4. Precede seton la revendication 1, caractertse en 
ce que Iesdits materiaux composites sont consti- 
tute par des fibres composites et des materiaux na- 
turals. 

20 

5. Precede seton la revendication 1, caracterise en 
ce que iesdits materiaux composites sont consti- 
tute par des fibres composites et des materiaux 
synthetiques. 

25 

6. Precede selon la revendication 1, caract6risd en 
ce que Iesdits materiaux composites sont consti- 
tute par des fibres composites et des toles. 

30 7. Procedd selon rune quetoonque des revendteatons 
3, 4, 5 ou 6, caractirise en ce que lesdites fibres 
composites sont impregnees de resine. 

8. ProcedS la revendication 1 , caracteri s 6 en ce que 
35 led it moulage a chaud est realise a une temperature 

comprise enlre 120°C et 180°C. 

9. Precede selon la revendication 1, caractdrise en 
ce que I edit moulage a chaud est realise pendant 

<o une duree comprise entre 1 et 3.5 minutes. 
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